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ABSTRACT: 

PURPOSE: To enhance the characteristics of a 
semiconductor device, utilizing 

a metal element which accelerates crystallization of Si. 

CONSTITUTION: A thin film transistor is constituted, 
using a crystalline Si 

film obtained by utilizing a metal element, Ni, which 
accelerates the 

crystallization of Si. A source region 108 and drain 
region 109 are produced 

with Ni by implanting ions of an element, P, for gettering 
Ni and annealing to 

getter Ni . For forming a P-channel type thin film 
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transistor, for example, . 
both phosphorus and boron are used; phosphorus determining 

the conductivity and 

boron being used for gettering. 
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xgk. 

k. 

tit*«2} it^itctJv^T, «#v-x • fwv 

S«tC3XlO >9 ~lXlO"Bt^/cm3 Oie^Tifi 

£BW*-rS«8E7C*k t-C-^^/l^l x l o'*~ 1 x 
io"Sf/cm> cojfeiS-emSn^ix^ififHtt^'J 3y 

m^ssrSisafK-cKy-x • fw ^«tc«i^£ 
[ffr£JS4i f§*«3tcijv^-c. m#v-x • fw > 

0> 9 ~1 X 1 0"Sf/c m 3 OiftgT-^ 
iuSfU ^^cHB^^y-X - FW >««C«5^iBJgJ: 30 
91XlO»~lXlO ,, If/cm } ^<aam$ffc 
k ?r^Sk-r5^«^M<^S^. 
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jrfsxgfc, 

i5E?sttS^"c<oy— x • f w yffimzmtmxrf h 
xek. * 

4«Sc< ki> l-3^19iESSttSoy-x • FH 
8B«5rSJWtaanrr5XSk . 

Srttf^XgkSrWU 

[I9^«6] tt#R5(c£tvc. «#y-x • FW > 
fHt££3X 1 0 19 ~1 X 1 O^JS^/c m 3 COi&mX-m 

03X 1 0 ,9 ~ 1 X 1 0 ll S^/cm 3 ^<3sfln$*VC 5 
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k *^6Sk-t4^«^S<ofm^. 

zem-r&MSjmt vx=~-*ytv&\ x 1 o> 5 ~i x 
io" n^/c m 9 etiurrafita S fifcteStt^ '^v 

Xgk, 

maSgttJIf>y-x - FW^fgtSk. LDDMtSkte 
«Sr^Uirr&Xgk. 

•Hirrxiik, 

?r^rr&^ t ^^ak-rs^NK^siM^fm^. 

6«<Offieyp4x 1 0 I6 ~7X 1 0 17 JK^/cm 3 T**> 
0. *oy-X- FW^S#tc^2iiS 
3Xl0 19 ~lX10 sl If/cm' TfcSClkt^S: 

k-rs^«^s^ttfr». 

£I»^-£llHS£7c3Sk W-7^/l*lx 1 0 15 ~-1 x 

i o^sc^/c m 3 ^fflrcffifln^njteatt^'J n>- 

Xgk, 

OTKssttsoLDDfg«tc«&aaHrri.xek . 

wS?S5tt^<0LDDiSlStcffl^«r^JirrSXSk > 
mlSrStiS^V-x - FW >igi*fc:ffl3§£as!nrr&X 

^trrxskSrwu, 

gvx; k Sr^ak-TS^tt^^St^. 

Jra$^S«<7)iBS* c 4 x 1 0 ,6 ~7 x 1 0 ,7 K^F/c m 

Si03X 1 0"~4X1 0 18 gf/cm 3 a<, **o 
y-x- FWv««t:^!lDS^4«!#wiRJS*»'3x i 
Qia-^ixlO^lg^/cni 3 •CJ>£.rkS:*#ak-r& 

i J mite&&&2thtii&mgkx-i)*^iii& 
fctsm-thimTiMtLx-v'ytu&i x 1 o«»~i 
x i o» 9 n^/c m 3 <offlKraara$iut^att^y 3 

I5ieis 0 ^tt^ y 3 ^K*^R^^^^?stt^tc« 
j^r&xsk. 

«^^fiirr&xgfc. 

3 f«ey-X • FH >««»Cii*iS:^!nrr&XSk . 
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x 1 O J 9 ISHVc m 3 <OiRg-C&lW$it^featt^ U 3 

^ft < i: 1 1 oiOOT^SttBcDLD D««t:HBE£3S*? 
tticffiJrr&XfSi:. 

DDfg«t^SnSfl.6«lWftK* J 4 X 1 0> 6 ~7 X 1 0 

1 7 bh-/ cm 3 -cfc o . t^mm^^M^^^ 

mgiMtafiSSLX. 0 3X1 0 "~4 X 1 0"Sf/cm 

3 S<. 3 
y _ x . H n ^fB#fcg^£*t&Stf>ieKa J 3 x 1 0 

«9~1 X 1 0 !l lif/cm ! TJ>0, *»-OgtfSl*C^ai 

SftSSW^^WS^jBeU 03X10»-1X10 

urn. 
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tt^yax^^BlrflJWKTES ( Ni m) <0f»»i£fc9 
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y T F T^att^ u 3 vTFTh s 3<t 3 tcgj^ijsn. 

*i«*#WM.5^ a ^TFTfc|g|*3fU» . 

[0003] -awcr*^ r 

U)£«i'F-$<. Lfc#-?T. aaaWfc&W 2 ix & T F 

g^TFT (PMOSOTFT) SffiRtiCk^tl 
fcO. Lfc^T. N.f^**fiTFT (NMOSfOT 
FT) tm^t^X. ffi«0MOS|I]H (CMO 

S) im&-thztifix^^\ 

[ooo4i-^ um&xmmt. T*/uyT**m 

iTig-CA^. ISBttf ! !>3>-C»i. NMOSOTFTfc' 
frTCSK* PMOSC0TFTt,P««C»4>ixS<0T-CM 
O S 0K£»j£-*-S £ i: ittSFCti & . 

> i o o o 5 ) ^fa^ait y 'J 3 yB±. saass 
wft«K-{aMBi6ootaa±.) -cftr— — a/*-***. 

[ o o o 6 1 mr-~^x humtmisXte, 

6—244 10 4tcai£S*L£J:?^ --j-S-VK ft, 
MH7^. *fctt. WSBcatfcV^) .#TW? 

[0 007] FM»*««ti, ffi^^ *fPFF6-3 187 
0 1 H6-333 9 51*W*S**tTV»6. 

cois&Jth . muztmLxeaa<?>%tT--Mzj:'>x 
ffozb&x*i>zttfmt>^*'>x^h. (*fHFP 

40 6-267980. R6-267989) 

[ 0 0 0 8 1 Z<r>X 1 =5rBWfc« - tS»fl*k«xaW)i» 
ffiJilxl 0 l5 ~ix 10 19 IS^/cm 3 ftb^tW 

^MMSnaiOggti. 2^ ^SJt^-W^ (SIM 
S) tci-^T. ^W$n^S*«i:LT^$^. ^ 

[0009] 
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tHrft* aw*-r i M.mm * % ts&M& >- y 3 >tm^x 

h<T>(D^ off igcSco^v vfrttwgv * t<0#^ < 80!? £ tl 
i§£. OFF *8tt<*l*£ltT*< . OFF 1ta<Dfi#gi¥ 
[00 10] OFF mffi*^<=2rofcO. ±i&OJ:33:fcf 

[0011] .rfi^i oZimit. «CffiSf<xr 
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mm i:U-7 *tV*mX Lfclfe&ttS' »J 3 ^£ JfH* 
Ti£g{3ii*:¥«f*g£<03*>. V-x- HN^fo 
TttWfB«£*FCJ&£L*:t><'>»^ off msaftfclSWfi 
< ( 1 OpASStL<«i-eW3lT) . ifO±3&OXo 

[00 131 -e<!0»StriSt. «Ji - -y ^A^tt LT 

Test,, mrr-yfvyr-r hzti?*imx'S>&. zti 
izm-hmsmiWiLxi »* .r t 5 . 

[0014] 1 »i. teAfllS-BftS^SJWKTC 

t=~—>v< ( t> l< ii-ett^s*) -cv-u 3 >m?te8&. 

[0015] *&i?itf>352li, J&&fc£H*^&«S8E7C 

^Sr«AL^ig B B B tt^ y 3 yiyp«s?sii^«y-x 

*>i£A8:K J: 0 . jfcAUtfcfc:. S4,W»fcJ:->TN 

AU 8^=— jM»L<B*T— — * <t»U<l«*A 
Wi ) T5" 'J 3 >-K<^att^3C# i: ^ttt&<0i£t£fl:£ 
fiodfctcioT. PM¥*gtt§£S£#£-i:£*Mai: 
■th. 

[0016] *&BB<0lfS3tt. ^ B B B^5:B^i-«.«^7C 
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• FW>'SJ£ic«£"irtH*>'£-« 4^804 *>-F— 
ey^i (77X?K-ey/ftk(>v^ ) , t>L<J4 
^jr^aA&tioaAt^^, z^zmzx-ixn 

mftLlZisV 3^<O0fa^»tPm^tt%5r«fcR 
«<0^T-aEAL. »T--/Ht.L«±3l£r--/K<> 
L<li**t£>Fi3r) •C^>J3>'Htf5Satt<0iSf#t^t6 
!Hj^iS1£ft£r*T3vIfcl=«i:->T. H— g«Ji*3giRttt= 
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[0017] *fKBtf>354«4. tS&fl:S:B&S-r«»«dK7C 
mJr^AU^fatt^ 'J 3:x&a»£,jaU,?SttS<0LDD 
IBi*fcV-x- FW>1S«fcfc:«£*tM:*->£, & 

3) fct<»i^^>aEAffi^«tD, aEALJttO^. 
^-^t> U < JiatT^-zP ( t> t < «^ix*>M* ) 

[0018] *^w^sB5«4. tefB^^B&s-rsweec 

20 ^ifr^AU^fitt^ »J 3 ^K*>A>|jt&iSttJi<0 LDD 

atc:J:0. SEAb^^. $<i>lc:-e<r>LDDMlSfc V— 
itA L » UST--/!' t> L < «3tT--^ ( t> L- < »±-eit 

t>m)i) x~> y 3 ^K^o^ottw&af t *&wr>imft. 

[0019] *5&9Jcoa56li, teafl:S:K>S^-&«BS7n 
30 SSr^A L^feStt^ 'J 3 vK*^j£Si&t3Ja<7) LDD 

l m>^^>- K-t:y/S (77X7K- tr^^ttv^ 
3) t>L<»i-^:t>&A8:fclJ: , ), ftAbfcWfe. 
{c«t: i of NlftLfcv- U 3 vie PS<oTO6Hj£«f fc 

[0020] *5H^«7«i. JSfafllSriBhft-rSllKSETC 
40 #Sr^AL^*£ H 3 B tt^y3>'K* i ^>aS?Stt«t=ti^ 
T. *<OLDDfSii£fc V-X- FN V««fclC«Sr^- 
tr-f5T>-^. laW'f^yK-ty/a (77X7K- 
try^tt^3) t>L<«-f5f>«A&t«J:0. SEA 

l/o<o*>, z t>izmi££^xNm{£Lt:~>o ?><?>mm 
commz p mco^mn t&t mm^^x-mx l , sir 

n-^t, L < ( t, h<\iOxt>mi) X'is 
y 3 ^crj^att^K^fc^FtfilijiOigttfllSrtf 3 C t tc: 

50 [0021] ±IS<0*f£BHomi 7!i^7{c:t>V^T. IS 
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[0 0 2 2]»BS»OiftgfcL 1X10^-1X10 
19 &?/cm 3 iOSHrtfc-r&^fc^^tW lxl 

JH^T&a&££t#&-k* J -C#*VV 1 x 1 0» 9 

mux. *mm$&tJ i mi&LxLitot:#yei>&. 

aa»*rft (SIMS) tct D#*r » «5£Lfc«?>fi* 
«k L/CJgSSiT-*. 
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-^K-ty^&k t>v^3 ) tiO. i£AL^?>^ ST 
^-/kfc L<I±3£T--^ ( t > U<l±-eit^ffi^F) "C^ 2D 

T. S^tt^MltttOFFffiEfr'lOpAgg 
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[0 0 2 51 -eUT. 5 5 0-CT4^l<^frTSiT— 

ttAits-er. »att^'J3>-igio4^s. <r<ofc 

[00 26] 550TC. 4B3fl3lktA3fflaS 
70 5 9OM*£&gl3lT) . MB*lSrc*5ST-£S<Ote 
^•/^/NOftfflfcliS. «ffltC-?Vva±ftffpF6-2 4 
4 1 0 4HH3*VC^S. 

[00 27]«&7c3ltf>iaKWL 1X10» 5 ~1X10 
i»If/ctf c7>Kfflrtk^-&.rk##£Uv *»ft 

Sfi^ttlX 1 0»?~5X 1 0 18 lS^/cm 3 TS> 

^<^i2<fc4*>s«7Hfn£ (s ims) tzxo 



^8-330602 

8 

[0028] ZCOX O IZ LXtthtlfz&Fa&^V 3 >fig 
1 0 4^fBtt«r$^tS^>S)t«>C AifcTJ'WXP 

tfeWTiiK r FX^v-VU— (»fi248nm > V* 
/PX(S3 0 n s e c ) fcttHJ-TS . U-f-<OX*;^ 
— ftftttl 00m J/cm 1 ~500mJ/cm ! <0 
SB-C^atti" 1)3^11 04 (rteSffirXZ htm 

j§<&se£KiRU sastsrfT*?. *m$&&txiz. 3 

7 0m J/cm 1 TI'-lF-SaWfcfT&o . SgStttiiO 
WmW. ±gXJf->7l/- «f— <0b*-A-«MX£8;t& 

tc^-s. ifc. P-lT-!BSli^)^a««2 0 0X;i: 

•th. (@i <b) ) 

[0029]ifclC. eatt^U3^Kl0 4«r&RtCX 
7fV/U. mS^U ^VfSlSl 0 5?r^s£-T«.. S 
r7X?CVDftCJ:otf? 1 20 OAWlHfc 
eHSl0 6^M MfeSKtL-CItaU^. 

«K"^OS ; RSJK*i2 5 0~38 0iC. flUtf* 300 
TCkLfc. (HI (C) ) 
[00 30]?l^t. X^y^feKlioT. f33 
0 0 0—8 0 0 OA. MtlfG O O 0 ACOT/VS— 
& (0. l~2%cO^'J3yS:^tr) Sr«SLt\ X.-/ 
^/l/t. hmS10 7£»j£-r&. (01 
(C) ) 

[003 1]<5Cfc. 4 *XF-e >^ICJ:-5T. &tt 
^•J3^«t£l0 5tc>-M hmffil0 7Sr-eX^kL-T 

30 s^^sritA-rs. F-bV^XkUC. 

~10%t:*f?3tVfc7*X7^>' (PHa ) £J8V* 
S. WSSffli60~90kV. WitfSOkV, F— 
Xffiil X 1 0 13 ~8 X 1 0 ,5 gf /c m' = mL&. 
2X 1 O^Sf/cm 3 k-T£. CLC^fHcfc^'C. « 
>{^->'ti3X10 l9 ^/'cm3 tfDiSST-^^l , 3^ 

«ai 0 5t:aara?tts. ^o^*, NS<^F*enjsi£ 

108 (V— X) . 1 09 (HW-f^) *^«$ixS. 
(HI (D) ) 

[ 0 0 3 2 ] * & k NSfc U< liPl 

XlO l9 ~lX10"If/cm' OEfflt:A-?TV^ 

[0 0 3 3] -eLT. K-f ^$fut««rfi§tt<tL. 

-y -/ ^ U 5rfT*>-ti:* K 

— if-tf5X^7U^— SS<± 100~350mJ/cm 

3 . wi-fcf. 2 50m j/cm 3 k~r&. 

50 A^rajtfcffd. d^k^. ^S^StfiiKOl^aB-rS 
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-r&. ifc. !f-Hg«i*<o«isiaK»±2oox;t-r 

S. -e^. S^#fflm+T'2^Ha, 3 5 0*0^7- 

^i&ffd^ fc*1^3Wt#*fWT-?Tt>J:V>. (HI 
(E) ) 

[0 0 34] gwc. J?3 6 00 0A<DBHfc^&l 1 

*ro. man. ^-^xtr/ps— ^a^sk^^m 10 

A-^--y/Lt, TFTOV-X. KHVWl 
«- K»l 11.11 2JMn. fiftt:. 
*S#H^t-2 0 0~3 5 0*C<?^!sr— ^WSrlf 3 . 
(Hi (F) ) 

[0035] 3 *H*«BT<±. 6Sfli<oftWIE 

Lfch9V^X7<DK«om:*iVvt. *<07-X- H 

u zt>tzpm<D*mM*> i^gmwrciiwmi-is 20 

fc^*61*»^)rStt(b$r : fT3C:i:tc<}:oT. SKtt^Pl^ 

[ o o 3 6 ] *33swu33fcfli 1 »ist pm.c»*m» 

HI (Ot^rm^-vSrK-f^LfcfiHc:. Xli 

«^3j->'=&K-tr>^-r&^fc:iiMrrti.orj:vv kit. 
[0037] ^mm-cn. y'ja ymmtz-y* hw& 

S?X ? l/C PMoWFSe&K * >-fc LTW^Sr&A-T 

(B2H6) $:m^Z>. 2nfiSmff»±6 0~9 0k 
V. mif80kV, H— Xiliix 1 0' 3 ~8X 1 0 
,s lSBVcm 3 . PUfcf. 4Xl0"Sf/cm 3 t"T 

[0038]=5:t>. *XStciOy-x- KW>ig« 

K««*W'HT.£3ivv^&ga £ 3x 1 o i9 ~i x i o 11 

EBVcm 3 fc3r£J:3l=:F— XS£P®rr&. 

v-v^?n<rmimg.i±m&ti-z. pm 

«0^?US«108 (V-X) . 109 (KW^)* 5 

[0039] ^ifcWTIi. Pm^TFTirimttm 
te. I^Btt^yn^lB^lKSiSeJffc. 88«0«t 3^: 

ps^^s* n*-t &*mv»<?>*-c% < . - -/ 
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y -v 9 y x^-r & .r t s msafl^tfftttfffi 
[0040] c5e&«K3}*3ete0rcii. gh&fcfcB&s 

&au s^tcpso^ttni-fjr^ (*SQfcwm«K 

[004 1 ] H2«i*«SWTFT<OfmrgHTi > 
0. CMOSS<?5TFT<OfmXS*Sr*-. £-f . B2 

(a) tzta-rxoiz^ jfyxmi (n-->-^i 7 3 

7) 20 1ifc, t/y7yk-iflC2i^tt 

2O2il000~500OA. Wxtf. 2O0 0A<O 

X^CVDSCi-j-CSJlOOOAWTt^TX^ 
•J3>'lg2 0 3£j£K3-&. 

[0042] #£Ummm2 0 3<»3lffit=3iKft; 

l~30ppm, «xtf. 1 0 p pmCO— -y 

LT. flaSUT. ^^y;^^^fttt£^204^ilB 
f£*&. (H2 (A) ) 

[00431 ^cotk. s*#am-c550"c. 4^a<7) 

2 0 33&>^T*<0»ft^M2 0 2^iSt. Ji*»^»T 

[0044] ±SiT--tUizX&m&itI.m(r>tk. Xe 
C 1 I — If- (»£308nm) St^LT. 

[004 5] iXtc. H2 (B) tz^rTioK:. m&tt.^ 

yffl&2 0 5. 206 £*tt?timiS&& . ZOlk. * 

Ciot, J»$100 0A?>i&fcJ£Sa£2 0 7S:>-M h 
»»Ki:L-Cl£!S-r6. 

[004 6] ?I^KV^T. X^-z^&CCioT. «S3 
000— 8000A. 0lx»f4OOOA<OT^5— «>A 
K(0. l~2%<0X*^>-'>>A$r^tr) ^«JKtT. 
x-yf-V^LT. y-f fmS208. 209*r^L 

[0047] <5ctc. H2 (C) tc^-J:3tc. 
-tfy^StCioT. &Ry'J3y««2 0 8. 20 9 
50 -efx-fixtc^ hm«20 9. 2 1 05:VX^tLT. 
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(PHs ) SrfflV^S. Jn£mJEBi6 0~9 0kVi:U 
F— X*l±l X 1 0 13 ~8X 1 O'SfC^/cm* t~m 
tfiW *23fct*-m. mfiS«flESr8 0kVi:L. 2X 
10>'lfHVcin 3 CKD^rfWcfcWt. 
^#3 X 1 C'lf/cm' <0«firCg>#i' , Jn>'fgl£ 
2 0 8. 2 0 NS<?5Tte!fi»S 
«2 1 0—2 1 3*9Bl£Six&. 

[0048] 12 (D) tC^jcTiofc:. 10 

*hUiSXbmz£9. N£<0TF Tfc P 
XhOVX:? 2 1 4X-&mt&. CKOtflTe. -f 
-ti^S*:* 9. hmffi2 0 9£vx?fc:l.-C. 

s. *i§fc0re»i. w*srasftrr&. v-vyrxxt 

LT. **T5%tClSR?*l*:>''tf7>' (Bj He ) £ 
fflv^i. JlBS^£E»i6 0~9 0kVfcL. K-XSiil 

xio |3 ~8xio' 5 fi?/cm3 fc-riitfiv^ *m 

ttSflHTCtt. UnafSHEJ±80kVi;U. K-X"*£4xl 
0»*JSTF/cm 3 b-f&. ;t^I. ^*E^U3^IS« 20 
206K*iVVC. NM£*f*tt*»fB«2 1 2. 2 1 3tf>3 
«S**R«L-C. P£tf*F*ttijSi£2 1 5 (V-X) . 
2 1 6 ( FW >-) flfctf. lx£/'Xh<7)V 

^2 14rttaS*ut^6S!Hg«2 10. 2 11«0« 

[0049]4fe. citoisfcrtjv vc . y — x • h h 
15.21 6 '\*cowmcomgL<r)®zkm}*t> . m 

<rmmm><r>*iT.S:3\i.Vimgif s 3x l 0"~lxiO 
»If/cm' i:5:i,J:5fc:F-XS£rPS5-r&. £ 

4*>v— \z>t^&vm&j&mim&t-t&. 30 
[0 0 5 01 *9li«H-ctt. S-r^fcsaoU; 
SC. W^£g£6irr£J:oKL*:#. 5fcfc. Wmzmfa 

3fclT. 02(D) KLTfctXoC NMTFTff) 
ffl$t&U*S*.h<rr?X9 2 1 4TS3BLT. ffl^-f^V 

[005 1] ifcfc:. l^'XK7r?Xy*2 1 4£Bfe£L*: 
fttc. @2(B) tZ^k-tXolZ^ l^— 

VJMizJi 9fitS£*i*:a»tf 'J 3 >®&2 0 5. 20 

m&2 10.21 i&vpm<v*mmi$i2 15. 21 

6£*S#3X 1 O^gfiP/c m 3 coSJS^jn$ftTV^ 

;l^P>* r * U CX^SflS . 1f-3Kfc LT«. K r F 
X^rs^W— If— (Sl24 8nm) --y^r 

«BJt^miX*/l^-^@?# 2 0 0—4 OOmJ/cm 

* .«itf250niJ/cm ! fc-f£fc<fcV*. — 50 



:»#m E 8-3 30 60 2 

1 2 

jW3ffc:oS 2~2 0yg -/ F<OU— 1f-3£*«88f$*l& 

iatc-rstiv^ i^-if-^ssi^)S«[ias<±2 
oox:-*-&. 

[0052] <f-r--;Koatc ^#am4"T- 

2BSSI. 3 5 0"C«DiaSTf6T-— ^-TS. &*5. 
-*$rff o J: ? trTftfcf J: V*. 

[oo53]^-vt. H2 (f) t^ridtc. m%e 
oooA<oKfl^K2 1 ezmffi&mst Lxy^x 

TCVDSfcJntig^. *LT. JHa«S*Hj2 1 

f-^^Ki: TA'S^AKcoSSKtCi-oTNMTF 
T. PITFTOIS • St&2 1 7~2 2 1 i:Bl&r 
S.ftfttC. 3 5 0-C^**#a^«t»T. 2KHa£S*Ul 
£f?d. (B2 <F) ) 

[0 0 54] JiLhOieiSrgT. NSTFT. PSTF 
[0055] C«ttM4) **«60rCJi. *&M:£-8!> 
^-*%g*rt>Vvt. y— X- KW>1Ht£fc. LDDI 
*>. »T— -rt^fc t < «3tT--^ ( t>L< Ji-en^,^ 

[0056] featt^ u 3 >m?>mm£T&. mstm 1 
h ?^>f v^atj i tfL d Ds«^isttfl:fiiiia« 1 a® 

tOTFTJSt. 

[00 57] H3tc*-rJ:dtr. y-VFM^i« 
3Oifc^*rt45«<0Htctt. y-x/HW>«« 
J: 0 t^tt«tiftg&^V^fii8)^FI€!J*rtg«3 0 2*^^ 

$nxv%&. t«c. Hiy^^«co(£ieepFa«»MSc3 

02^LDDfS«fcV^. 

[0058] *3ltt«Ti±. y-X/ K W ^1S«3 0 
1(CJ±. «*«1X10»- 1X1 0»lf/cm' »Iif 

«*>'4X1 0 16 ~7X 1 O^Rf/cm' ti£&A$il 

x-z&tztb. m^^wetf^h^i^y^K. off 
[0059] (.mm 5 ) *mtmT'i}. &£kit<r>tm 



<8> 

1 3 

LX. L DDftm<7>fflR h7^v'X^5: m£tZ>t&'& 
iz. *<7>LDD«t£»c«££tM:t^£. >ii!W>4*> 

DfHiSktcPSo^FlttiH it^Sr&AU 
--/l^L<»±3fcT--.»P ( %>L<\i.*:1xC>ffi5) "Cis 

lot. jt^^PS^tttSg^S*^^. 

[0060] zso&um tiztmmx'bz. 

Ml*. LDDfg (215-216) fctt. Sfcftt. 10 
8^ftK£8x*ia8rt\ 3xlO"-3xlO'»If 
/cm 3 W^SsanSiVC. LDDf|«IA5Nljti^Pa 
£HKl/C»&. *13. LDDfgS+c0i!^S6KI±3 
xlO^xlC'If/cm 3 V— 
X (3 12) • FW > (3 13)««tCl±. fi&Oftb 
OC, ffigtfSxlO's-lxlO^Sf/cni 3 lit' 

[ 0 O 6 1 ] LD D|g«San$;h.&«^i6g3iV-X/ 
F W >1t«fc^£tt**!*>«gJ: 0 1, 2~4*rgg 

gtfS^iiA £ tit: Wm<r)mm.mw&%.<r>%c}Mfr 

(rmmm><r)*tii: i 5\^&£#3 * 1 o»~3xi o 

i*J6rf/cm 3 t^:S«t5KrPfit-r&. 
[00621 **a#rra. PSiOTFT^fmfSie 

pao^ttSTft^-rs^tfii*!^^ < . — v -yfUR 

J: 9 . «3 • mHT-*Satt^>»^^ f 3 
Zbir-CZht&tz. mtz£0^gt*~?ti-vWS: 

[0063] (Htts016 D *|SHS0rC»i. |§JWfc?>*tti 
Tt^fc LX- •/ *vPS:«A Ufc^attv- !J 3 >«£ «WB 

-X- FW>1S«f:LDD{g«fcfc«S:^tf'f;t:x 

WWyJUyY—vyVWi (77X-7K-tv/ft 40 
fcfev^o) tciO. &ALfc<0*=>. $£>tcy-x- FW- 
A >m&t LDDfgiSfcfclPS^tt'BM Tfi'i&itA 

[oo64i usttSQM* 5 Mmmmx'hz . n$r& 

jitf±y-X (212) • FW y(213) «8<C, « 

zmx-zwugx'wm&sxi o» 9 ~i x 1 o*>s^/c 

m3|i£r&A$ilTV>£. 4fc. LDDfSB (215- 50 
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1 4 

216)Ct. «$rHSi.Sjfte-CBI«* I 3xl0 17 ~4 
xio"If/cms »ifc-aAS*vcv*&. Z(r>tz»r>. 
y-X- FH>1g«. LDDfBt£i:#NM*^PSK: 

[00651 «KOfc»tC«. V— X • F W >fSi*fcrii 

ttxo-tfursi^a&sy^ x 1 0»*~1 x 1 O^JEHV 

cm 3 k*2>£o^ 3ut. LDD«atC^A$it/ca 
3|V*fc$gg#3X10 1 7~3xl O^ll^/cm 3 fcSr 
[00661 *Sdfc0!TfcL PM<OTFTS:fm^-SBl 

j; o . «a - s^ErcteStt«oft<x^^ 'J ■=> 

X'Zh. 

[0067] CStt£W7)*HJSerCii. NS^KFx 

9 1 pmmm h x >is*f t £^ffmcfflA£*> 

H4t^OSWSr^r. 4-T« i®tcT«sK^»J£b^ 
$7*mS. (3--y/7059Xlil737) 40 1 
_hfcr. 77XvCVDat:J:0Itt ( IS) WW 
TX^ynx&fcSOOAO^StcifcKL-t. T«Kfc 
LTK^SK4 0 2 £fi*i.l*2 0 0 0 AOffStCJfclB 

[00681 <JCC 7t^7rXy'j3y|fi4 0 3<^ 

r<»<^«^-^. 'KO&HmXI. 7^7rXy'J 

3VK4 0 3W^®^tt**e«Sit.6. <Xt. 

— F&fc:J;0. l~30ppm % mtt£. lOppmO 

»K- y y;p@4O4?:0^rS. 

Jg4 04ti^^)i5r«UTV^kJ±ia^V^ (H4 

(A) ) 

[00691 %om. M3g#am-c5 5o-c, 4^10 

SftT-— /I^SrttLT. 7^7rXi/'j3yK403J 
t£i8rftt&. ftg»5t!^lfc:J:0. BtK--/^®4 04* 5 

T*/l'7 r Xi^ »J 3 ^Jg4 0 3c0^ffi*^ TtftfOK-fbtt 
*K4 0 2^l£iJrrSfc:ffoT. TWr^'jay 
K4 0 3£0tefa«ftA s it?rr2.. ^&(bXgc^T». 

tt^$^>tc|Si±STt,J:vv 

[0 07 0] 5:13. -7^^)^B?B^lx 1 0 19 



( 

1 5 

y;KOi6£te. lxl 0 IS — 1X1 O^Sfif/c m 3 CO 

<. 

1 0 O 7 1 ] tii&tt.ZtvtZi' U n^K^x-y^-^L 
T. 04 (B) H^idlC. Mi' , J3>fa4 0 
5. 4 0 63:Jgj£-f&. ©tt>'U3^fa«4 0 5<±NS 
TFTtf>?SttJg£fl6£U ffi^pg«^y3>««4 0 6 
liPST FTO>iSttJi£fllj£-r* . 

[0 0 7 2] 3*>K. r5X7CVDSCJ:0I$15 
0 0A<7)»ft^*lS4 0 7^iiarr6. X/t<y* 

ffitcj: orA-s-wij4 o o o A<r>»z&mi- 

^<0T^5-^AK»iy>f Mitt4 0 8. 409J 
tf^v^ASrO. 2wt^*5HfC. ta^WU 

[0073] ace. r/P5-->A&£^?£^-etsjee& 

fcl/C . f®fc@*L5rV«*3H©fi^fcK£ 1 0 0 A 

-- ^7Xt\ y4"h««4 08. 4 0 9JM 

[0074104 (C) tc5rTJ:3tC, 7*M'^h 
<0^?X>4 10J:«»«:*i-C. y4F«ffi4 08. 4 

0 9SrwgBa^flrrs. 7x>hl ^ 

:x>?BL 7oARXJ±«^£3— 2 0%^rLfclM±iSF 
JR. Witt 3%is x.*7l&mmi:Wftfh. Z<7>MtetiZ 
MU y>f hm«4 08. 4 0 9<^lt7tM/i''Xh 
»?x ? 4 1 0 fc 0* L£v*©#^6K<fcJK##3??- 
¥4 h-®8»4 08. 4 0 9<offlffiW*fc:£iFLB 
coBffi&'JbHH 11.41 2A9Bj£Sfi6. ZCO^IXM 
tOfSSBHfcHH 11.41 2 <7)j£S?SgTi£igJ^Ft#fo 
®« ( LDDjgtS) <ott$£ifc££*iS. CKOjfcftffiK 

PTCIi. 3*LH<0IBSSJHM?»4 1 1. 4 12*7000 

[0075] M^^'XhcO-7^.74 1 0£&fc£L^ 
ttfc. StfyM M1&4 11.41 2£|gfla*HtUT. 

ararca®5rissiHtK4 09. 410 srsafc-rs . * 

n-/M8St£. m-7*TPH6. 9£«P*lLTte 

mth. (B4 (d> > 

[0076]iKtC. mjg<om&BtWfo4 1 1 . 41 
2 . &tm^rl©eKfll!H»4 13. 414 Srvx^tcL 
T. BHfc^R4 0 7S:X-r^>'^LT. y-f MfegK 
4 15. 4 1 6£*tt?tv?&. x.yT->7-fim±Z.ii. 
J»omBKftft4 1 1-4 14^X7f^tf, SHt 
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1 6 

^K4 0 7<?>*?rJ:-yf->^igT*WJ. ^jt-yF 
x-y^-^&Tk. F^:t^>^^vvf*r£i3Jfi 

[0077] 04 (E) tc^-«tdfc. B*L&t*H* 
5H©«Htft. ^?L©*IS«aHfctt4 11. 4 1 2£J« 

-7 9ltCffc£U $>1[mc7MWBMto4 11. 4 12 

s. ttm<mw&.im4 1 1 . 4 1 2j±£«a&£-c 
aarc9t@^ti5fflKfl:!ft4 13. 4i4#i 

[0078]ifcfc:. y-f M«4 08. 409&-7X? 

5. 4 0 6fc:4^6«)i&aA-r*. *mm&t. *-r« 

£&A-TS*:tf>fc:. K - ti^/fXC**^ 1 — 10% 
fcr#f?LJt7*X7-f >- (PH3 ) £f(§V>£. F 

> I6«K4 15. 4 16^J^a?j:vx^tU-CfiSirr& 

idfc. mesnE. F-xfi. F-ev^st^oF- 

[0079] F-ev^CiO. ©«>'y3>iSa40 
5. 4 0 6«=*>Wt. ^^Sffi$<rTV^iS«li^» 
ffifc«-f NMWS«K^t*ft««4 
1 7—4 2 Oim^ith. Zfit>KWc>miBgEffi!to 
m&4 1 7— 4 2 0»2TFT<7>V— X/FlW >^B&b 
*£h. Mgfii4 0 5. 4 0 60>ST<O®t£«: 

3 1. 4 2 2**?Bl£$*T.S. Mtc:. y-f Me»R4 15. 

4 1 6^{c«i3*tTV^<S««. «>f 5l-V#y^f M6 
»K4 15.41 6tc96f»fi.«.^»t:. «iOliAft* ; 'h 

5 < . NS(?)fiiftS^ttftffla4 2 3-4 2 6*»Tg«$ 

(04 (E) ) 

[0 080] JiltiO K— tTV ^Xg(C±5 V . « 

4*y<7)mmtf. Nm<?>mmm*miffiSi4 1 7-4 2 

9tdt>V^-C3x 1 0 19 — lX10 !1 Sf/cmS t*h 
i o t=. 5gt. {£««^ftf®«4 2 3—4 2 6tcfc^ 
T4xlO'«-7Xl0 1 'Kf/cm8 fc=5:&<fc otC. 

0 F-f ^xstf^fr^K^rs. 

[0081 ]*{C. 04 (F) \siSXh427XWmL 

(Bi He ) £JflU&. 'f^-XF— tTJ'^ISOS 

6 tCfcWC . N S^OS jgJ^«%St£4 19. 420. 
XVNSOfiiggTf IC«9fnM4 2 5. 426 »±^ixm 

» ^mM*^CL-C. PMcoSiftS^t6!|«S«4 2 8 (V 
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-X) . 4 29 (HWV) . Rt/PHOfflaBg^ttHl 
fg*S4 30. 431b%h. flfctf. J^*Xh427T« 
55S*t*itSR^**H»gi«4 1 7 ( V-X) ,418 

( ^) . RV&a&^msmm* 23.424^ 

[0 0 8 21 V-X • FW Vfgigfc^&PM 

<0^iejeFF : l*!8J®«4 2 8. 4 2 9fcfcV>T. HSlWjfi 
£#^RfB«+tf>84>iR£J: 0fe3xio 19 ~ixio 
"fi^/cm 3 «< . P£<^BBftg^F*«!»iB«4 3 0 . 
4 3 1 tcfcwc. m&Ote&trm^&gL* 0 3X10" 
~4xlO'«If/cm 8 S<Sr&J:dt. F— tTS^ 

[00831 ifcfc:. l/j?XKO-7X72 14iSri^t3t 
ftC 04 (G) tc^idtc. T— T=— JWCjt 

^istc-toae^itJt&K^u^v^^os. 40 
[00841 *mfcwm. Niwpa^v-VF 

WV417. 418. 428. 4 2 9 fcliflS* 1 1 x 1 
O'o-lXlO^Sf/cmS *Dj6KTftASiX. S 
fcr. NM&tf PM?>fflafiJ^*«*r»8«4 2 3. 424. 
4 3 0. 4 3 2fc*±«#4Xl0» 6 ~7Xl0"BB 1 / 
cms »g-C&AS;h.TV^Jttf>. U-f-SSI«t6 

[00851 l^— LTte. K r FX^fj/7V- 
if— (&I2 4 8 nm) £JflV —t*r)V* 

ygmtzy-r?*) u-^-ftnosm 

3fefH±:r*/Mf--8F&#2 O 0—4 O 0 mJ/c m' . 
Wxtf 250mJ/cm» fc-TSfc J:V*. — 5W9r 

2-20^3 -y hcDh—*f—z>ttrwm2tl& X o 

[00861 u—f—T——n^ymz . ^sasv4»-c 
2n$fa. 3 5ox:coajgTiar--/i'-rs. 

MSMT-Ii. T— — #K »T— — /l^^S-fTd J: 
StLfe* 8 . L — if— T— — /K »T— — rt^vvftia* 

[00871 04 (H) t^-Tiot:. ffSlxtm<OK 
fl^3§R£JIia*ftl§K4 3 2 fc 

fcT/P5-»>A<7)^lS^J: 0. V-VFW 

ffi. K&4 3 3. 4 34. 4 35£&f8.-th. ffikl~~ 

3 5 0XW**#H5S.«HC;fcVvc. 2^BgoMWt&ai& 



ff9. JELfcaXBtllT. CMOSaRh^yi/'X^ 
^l£Sft&. (04 (H) ) 

[00881 a*. #»fc0ro±. nM^saanLfc 

J®6-(4. jfe-f. 02 (D) tC^Tiofc:. NSTFTO 
fg«£l^'XF4 2 7T»3ILT. ffl^-f ^^tr^Jirr 
£. *LT. ^5/'XV4 2 7ii*U«t:. *H*>- 

10 [00891 

LfctefBtt^'JnxK^fflV^t), OFFfS»%<. 

[00901 #tc. &&&.*mk^hW$jmh lt- 

20 ^t^*»^-Cfc4. £©J:3*W--tt1*l=TFT»«fc 

immcotss&cmfm 

[011 2<^9fiS7>'^«ftW^ 
0C*&. 

[021 5QIW3<0fll-7VyX^tf)ffSieBt 

[031 33fc#l 4 coSJg F7>y'X^ <Oflll£0T'£> 
30 h. 

[041 ia«?i7<og^h^^x^offSD:S0T- 

[«^OH^l 

10 1 iJ=7^WS. 

102 T«K 

10 3 #S®£3SJK 

105 SttS 

106 >m hiess 

107 y-f Fmts 

40 1 0 8. 2 1 2 V— > 
10 9. 213 FHV 
110. 2 17 HSIfetSK 

hi. 218 y— X«g 

112. 2 19 FW> 
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